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Title 


CPU Output Data Bus... wave’ 
CPU 1/0 Control] Bus... ee eee 
Function Decading. .. see eee 
Made Register. 2 22 2 eee eee 
Drive and Cylinder Address . 2 os 
Cylinder Address and Seek. . + + 
Fixed Disc Sector Address... + » 
Removable Dise Sector Address . . . 
Disc Select... 2 ee eee eee 
Address Compare and Head Selection 
Synchranizing ... 2s «ee eae 
Preamble Contra} 2... eee eee 
Data Black Control .. 2.2.24. 
Postamble Control . 2.2 «2 ee ee 
Read Byte Control .. ewe tee 
Read Byte Register 2. ee see e 
Byte Ready . 2... - ae ee 
OD Bus Bits Oand 1 2.2.2. ee eee 
OBus Bits Zand 3 2. eye eee 
DBus Bits 4andS 2... eee 
D Bus Bits 6 and 7 and Interrupt . 
Write Data . wee eee nr ene 
Power Distribution 2.2.6. eee 
Routine Select and Reset .... 
Program Counter...» 2 eee eee 


LD 2003 
DMA/DISC STORAGE UNIT CONTROLLER 


Dise Control 
Disc Control 
Dise Control 
Oisc Control 
Disc Control 
Disc Control 
Disc Control 
Dise Control 
Disc Control 
O1se Control 
Disc Control 
Disc Control 
Oisc Control 
Oise Control 
Disc Control 
Disc Control 
Dise Control 
Disc Control 
Disc Control 
Disc Contral 
Dise Control 
Disc Control 
Disc Control 


Unit 

Logic 
Logic 
Logic 
Lagic 
Logic 
Logic 
Logic 
Lagic 
Logic 
Logic 
Logic 
Logic 
Logic 
Logic 
Logic 
Lagic 
Logie 
Logic 
Logic 
Logic 
Logic 
Lagic 
Logic 


Board 
Board 
Saard 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 
Board 


DMA Logic Microprocessor 
DMA Logic Hicraprocessor 


Page 


.«» 0010 
- + 0020 
. . 0030 
ee ee» 0040 
ee ee 0050 
se eee 0060 
eae es = 0070 
- . 0080 
eae e » 0090 
«eee 0100 
eee 0110 
wets ee 0120 
« + 0130 
«=» 0340 
.«» 0150 
«+ 0160 
«+ 0170 
- + 0180 
- + 0190 
» » 0200 
ee eee 0210 
oe ee + 0220 
ose ee 0230 
Board . . 0240 
Board... 0250 


Revision 


Qate 


Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Original 
Origina} 
Original 
Original 


Title 
Program ROM, Sheet 1... 2 ee 
Program ROM, Sheet 2 . 2 ee ee 
Program ROM, Sheet 3 ...... 
Program ROM, Sheet 4 .. 2.2 ee 
Request DMA Cycle... ee eee 
Memory Address Register, Sheet 1 
Memory Address Register, Sheet 2 
DHA Strobe and DA Bus fyte Select 


Circuits 2... ee eee ee nee 


F Bus and Memory Write Circuits . 
GRegister 2.2 eee seve 
A Bus Register . 2.2. ee eee 
B Bus Register .. 2.21 2 ee ee 


Arithmetic Logic Unit and Scratch 
Hemory, Sheet 1... 2. ew oe 


Arithmetic Logie Unit and Scratch 
Memory, Sheet 2.2.2.2 eee ne 


KAO Register . 2.2.2. ee ee 
KB1 Register and KB Mux... +o 
OA Bus Low Order Byte... . 2s 


DA Bus High Order Byte and Dise Serfal 
Write... eee eee ee eens ee 


KC Register, «ees e erence 
KO/KC Compare. , 2-2 eee we 
KO/KB Compare... 2. 
Power Distribution ....- 


UST OF ILLUSTRATIONS and EFFECTIVE PAGES 


Pad 


ee 


Pad 


o- 


unit 
OMA Logic Microprocessor Soard 
DMA Logic Microprocessor Board 
DMA Logic Microprocessor Board 
DMA Logic Microprocessor Board 
OMA Logic Microprocessor Board 
OMA Logic Microprocessor Board 
OMA Logic Microprocessor Board 


OMA Logic Microprocessor Board 
DMA Logic Micraprocessor Board 
DMA Logic Micraprocessor Board 
DMA Logic Microprocessor Board 
DMA Logie Microprocessor Board 


DMA Logic Microprocessor Board 


DMA Logic Microprocessor Board 
DMA Logic Microprocessor Board 
DMA Logic Microprocessor Board 
DMA Logic Microprocessor Board 


DMA Logic Microprocessor Board 
DMA Logic Microprocessor Board 
OMA Logic Micropracessor Board 
DMA Logie Microprocessor Board 
DMA Logic Microprocessor Soard 


Revision 


Date 


Original 
Original 
Original 
Original 
Original 
Original 
Original 


Original 
Original 
Original 
Original 
Original 


Original 


Original 
Original 
Original 
Original 


Original 
Original 
Original 
Original 
Original 


m 
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WD 2003 


0020, 


0240, 


0010 
oo10 
0010 
0010 
0010 
0010 
0010 
0010 
0020 
0020 
0020 
0210 
0220 
aio 
0230 
0230 
0230 
0230 


0300 
0240 
0300 
0300 
0300 
0310 
0310 
0310 
0310 
0310 
0310 
0310 
0310 
0320 
0320 
0320 
0320 
0320 
0320 
0320 
0320 
0330 
0340 
0340 
0340 
0340 
0340 
0340 
0340 
0340 
0470 
0470 
0470 
0470 
0300 


OUTPUT DATA BIT 0 
OUTPUT DATA BIT 1 
QUTPUT DATA BIT 2 
OUTPUT DATA BIT 3 
OUTPUT DATA BIT 4 
OUTPUT DATA BIT § 
QUTPUT DATA BIT 6 
OUTPUT DATA BIT 7 
1/0 CONT REG 1 
1/0 CONT REG 2 
1/0 CONT REG 3 
DMA TERMINATION INTERRUPT 
MASTER RESET 
CLOCK PHASE 2 
PRIORITY IN 
PRIORITY OUT 
SELECT IN 

SELECT OUT 


MASTER RESET 
CLOCK PHASE 2 
MEMORY BUSY 

DHA REQUEST 

DMA WRITE 

N REG DATA BIT 0 
N REG DATA BIT 1 
N REG DATA BIT 2 
N REG DATA BIT 3 
H REG OATA BIT 4 
N REG DATA BIT § 
N REG DATA BIT 6 
N REG DATA BIT 7 
M REG DATA BIT 0 
M REG DATA BIT 1 
MW REG DATA BIT 2 
H REG DATA BIT 3 
M REG DATA BIT 4 
M REG OATA BIT 5 
M REG DATA BIT 6 
M REG DATA BIT 7 
DMA SELECTED 
MEMORY DATA BIT 
MEMORY DATA 61T 
KEMORY DATA BIT 
MEMORY DATA BIT 
HEMORY DATA BIT 
MEMORY DATA BIT 
MEMORY DATA BIT 
MEMORY DATA BIT 
PRIORITY IN 
PRIORITY OUT 
SELECT IN 
SELECT OUT 
MEMORY READ 


“muNewnswo 


ondo- 
0D01- 
0002. 
0003. 
op04- 
000s. 
0006- 
0D07- 
101x- 
102x- 
103Xx- 
SPIT- 
MRST- 
CPH2- 
PRIN- 
PROT- 
SELI- 
SELO- 


HRST- 
CPH2- 
MBSY+ 
DHAR- 
OMAW- 
NOOA- 
NOIA- 
NO2A- 
NO3A- 
NO4A- 
NOSA- 
NOGA- 
HO7A- 
MOOA- 
MOIA- 
MO2A- 
HO3A- 
HO4A- 
MOSA- 
MOGA- 
MO7A- 
DHAS- 
MDOO+ 
MDO1+ 
MDO2¢ 
MDO3+ 
MDO04+ 
MoOS+ 
HDO6+ 
07+ 
PRIN- 
PROT- 
SELI- 
SELO- 
READ+ 


BACKPLANE | P1 


INTERCONNECTION DIAGRAM 


DISC CONTROL LOGIC BOARD 


oaso 
0050 
oas0 
0050 
0050 
oaso 
0050 
0050 
0050 
o0s0 
0060 
0060 
0060 
0060 
0070 
0070 
ooao 
0080 
0100 
0100 
0180 
0160 
0180 
0190 
0190 
0200 
0200 
0190 
o1so 
0160 
0220 
0220 
0190 


DRIVE SELECT 0 
DRIVE SELECT 1 
DRIVE SELECT 2 
DRIVE SELECT 3 
CYLINDER ADDRESS 
CYLINDER ADDRESS 
CYLINDER ADDRESS 
CYLINDER ADDRESS 
CYLINDER ADDRESS 
CYLINDER ADDRESS 
CYLINDER AODRESS 
CYLINOER ADDRESS 
CYLINDER ADDRESS 
SEEK CYLINDER 
FIXED DISC INDEX 
FIXED OISC SECTOR 
REMOVABLE DISC INDEX 
REMOVABLE OISC SECTOR 
HEAO SELECT 

OISC SELECT 
DRIVE READY 

SEEK COMPLETE 
SEEK COMPLETE O 
SEEX COMPLETE 1 
SEEX COMPLETE 2 
SEEK COMPLETE 3 
SEEK INCOMPLETE 
READ CLOCK 

READ GATE 

READ DATA 

WRITE GATE 

WRITE DATA 

MODEL SENSE 


DHA LOGIC MICROPROCESSOR 


BOARD 


DMA/DISC STORAGE UNIT CONTROLLER 


ORSELO- 


ORSEL3- 
CADDO- 


CADDS- 
CADDE- 


caooa- 


SCTF- 
IHOR- 


ORROY- 
SKO4p- 


SKCMPO- 


SKINCP- 
ROCK- 
ROGT- 
ROOTA- 


GROUND 


CABLE 
ASSEMBLY 
900960 


NOTES: 


Ne ana 


ME DMM ORSANHOM 


PI OISC ORIVE O 
WODELS 2224/2326 


PINS 1, 2, 4, 7, 9, 11, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 45, 47 AND 49 OF P2 ARE GROUND. 
PINS 1, 2, 3, 16, 18 THRU 25, 27, 28, 34, 

47 ANO 48 OF P1 ARE GROUNO. 


PG {vy OUTPUT DATA BIT 


PG iv QUTPUT DATA Blt 1 


PG fv OUTPUT DATA BIT 2 


PG iv OUTPUT DATA S1T 3 


PG iv OUTPUT DATA SIT 4 
PG fy OUTPUT DATA 817 5 
PG iv OUTPUT DATA SIT 6 


PG {y OUTPUT DATA BIT 7 


0020 DEVICE ADDRESS DETECT 
i 


0020 MASTER RESET 


LD 2003 


meng P1-A26 


0003" _¢p 1-558 


0004 ep .37 
-0005-__¢oy-410 
2006" __¢p 1-026 


0007- ny -ase. 


OAXX+ 


DMA/DISC STORAGE UNIT CONTROLLER 


13 


W/ 


> 


9] 8H 8 
O 7404 
11 10 z 
i 
3, 4 
opod+ 4 
FUNCTION 
REGISTER 
2p REGIS 
opes+ _12 
11 10 9 


CPU OUTPUT DATA BUS 


12 OD01- 


0p02+ 


0003+ 


ADEN- 


OD04+ 


O00S+ 


oD06+ 


0007+ 


FCT4+ 


FCTS+ 


FCT7- 


OUTPUT DATA BIT 0, 0050, 
0060, 0100 


OUTPUT DATA BIT 1, 0050, 
0100 


NOT USED 


OUTPUT DATA BIT 2, 0050, 
0100 


OUTPUT DATA BIT 3, 0050, 
0100 


ADORESS ENABLE, 0020 


OUTPUT DATA BIT 4, 0050, 
0100 


OUTPUT DATA BIT 5, 0050, 
0100 
OUTPUT DATA BIT 6, 0060, 
0100 


OUTPUT DATA BIT 7, 0060, 
0100 


FUNCTION CODE 4, 0030 
FUNCTION CODE 5, 0030 
FUNCTION CODE 6, 0030 


FUNCTION CODE 7, 0030 
FUNCTION CODE 7, 0030 


DISC CONTROL LOGIC BOARD 


0010 


DMA/DISC STORAGE UNIT CONTROLLER 0020 


LD 2003 


PG fv 1/0 CONT REG 1 
PG {fy 1/0 CONT REG 2 


PG iv 1/0 CONT REG 3 


0010 ADDRESS ENABLE 


0020 CONTROL OUT 


0020 DATA OUT CONTROL 


PG iy MASTER RESET 


OQ 


CPU 1/0 CONTROL BUS DISC CONTROL LOGIC BOARD 


101%: vy. 


aL Tey) 


DATA OUT CONTROL, 0020 


CONTROL QUT, 0020 


ADEN- 
DAXX* DEVICE ADDRESS DETECT, 0010 
COXX- 
CONNECT 
DOXX- 
13 
5 
pl 5, & STRE* _ stpogE, 0030 
O 
MRST- inet 20 510 ans 


MASTER RESET, 0010, 0030, 
0060 


oO O O Oo O O 


O 


5 DRSEL- 
O10 FUNCTION coDE 4 FETs y 2 istat- 
FUNCTION 2 f-3_CYLLO- 
DECODER 
0010 FUNCTION CODE § FeTS+ He 3 [4 oun 
7442 4 [ S_DREAD- 
0010 FUNCTION CODE 6 FCT6* 5 |B KYSCH- 
FeT?- ¢ f-2_owrt- 
0010 FUNCTION CODE 7 7 pS Soe 
STRE+ 
0020 STROBE ab 
4 


BMRST- 


0020 MASTER RESET 


~ Oo 


FUNCTION §=2 
B DECODER 31 
4p 
a re 
7 
0010 FUNCTION CODE 7 Fee 5 rr ae 
dite O 70 
0020 STROBE 80 10 
91 1 
0240 RESET ROUTINE ROT __’ 3-29 « 
LD 2003 FUNCTION DECODING 


DMA/DISC STORAGE UNIT CONTROLLER 


13 


ISTAT- 


12 


10-5 


DRSEL=_ onIVE SELECT, 0050, 0090 
ISTAT~_ input DEVICE STATUS, 0210 
CVLLO- cyt SEL LOW BYTE, 0050, 0060 
CYLHI-_ CYL SEL HIGH BYTE, 0060 
DREAD- nice READ, 0040 

KYSCH=_ yrySEARCH MODE, 0040 

DART=_ ise WRITE, 0040 


3-49 >-———SA=_ stant oma, 0240 


bree DISC READ OR WRITE, 0100,0190 


CLEAR MODE, 0040 


COHTROLLER RESET, 0050, 0060, 
0100, 0210 


SRST* CONTROLLER RESET, 0190 


P3-15 >. RESET MICROPROCESSOR, 0240 


STOP OMA ROUTINE, 0210 


P3-48 > DEVICE STATUS, 0260 


IXRLT=_ INPUT KEYSEARCH RESULTS, 0040 


ASTATY gy TERNATE. STATUS 


REQUEST, 0180 


DISC CONTROL LOGIC BOARD 
0030 


DMA/DISC STORAGE UNIT CONTROLLER 


LO 2003 
0180 SEEK COMPLETE SkcHPS 

+5V 
0030 DISC READ DREAD- 
0030 CLEAR MODE ELI 
0030 DISC WRITE DURT= 

470 

9> (REF) 

0030 KEYSEARCH MODE Rvschs 
IKRLT- 


0030 INPUT KEYSEARCH RESULTS 


Oo Oo O 


KEYSEARCH 
MODE 


MODE REGISTER 


SKCHP+ 1 


2 


10F 3 
7408 


0040 
DISC CONTROL LOGIC BOARD 


P3-50 >——ENOHAY enasLe DMA, 0240 


AOMD- READ MODE, 0150, 0210 


HRTHOF WRITE MODE, 0100, 0150, 0220 


WATHD-_ WRITE HODE, 0210 


CHM 
p3-7 SSH vevseARCH MODE, 0249 


TH! 
Les KEYSEARCH RESULT MODE, 0210 


3-13 er ae RESULT MODE, 0250, 


3-46 >. KEYSEARCH MODE, 0250, 0340 


oO O 


ORIVE SELECT 
REGISTER 


0010 


0030 


0010 


0030 


0010 


0010 


0010 


0010 


0030 


OUTPUT DATA BiT 0 


OAIVE SELECT 


CONTROLLER RESET 


QUTPUT DATA BIT 1 


CYL SEL LOW BYTE 


OUTPUT DATA BIT 0 


OUTPUT DATA BIT 1 


OUTPUT DATA BIT 2 


OUTPUT DATA BIT 3 


OUTPUT DATA BIT 4 


OUTPUT DATA BIT 5 


CONTROLLER RESET 


LD 2003 
DMA/DISC STORAGE UNIT CONTROLLER 


DRSEL- 1 10 
G DRIVE 
SELECT 
sper: DECODER 
7442 
0001+ 


CYLLO- 5 G 6 * CYLLO+ 
op0o+ CADDO+ 
OD01+ CADDI+ 
0002+ CADD2+ 
CYLINDER 
ADDRESS 
REGISTER 
OD03+ CADD3+ 
opa4+ CADD4+ 
OD0S+ CADDS+ 
SRST- 


DRIVE AND CYLINDER ADDRESS 


O 


1 10 


~ 


VU" 


5 | 10K 


3} 10K 
7406 


13 12 


7406 


11 10 


WW NY NZNNY 


O O 


P2~33 >——-CRSELO-_ peivE SELECT 0, PG fv 


p2-50 >——cesELI= opive SELECT 1, PG Iv 


2-48 >——UPSEL2~_ rive SELECT 2, PG Iv 


p2-46 >——LASELS pave seLect 3, PG {v 


CVLLO* cyt SELECT LOW BYTE, 0060 


£A000% CYLINDER ADORESS BIT 0, 0180 


P2-28 CADDO ci THDER ADDRESS BIT 0, PG tv 


CADDI* CYLINDER ADDRESS BIT 1, 0180 


p2-35 >——CAD0I- evi tHoER ADORESS BIT 1, PG fv 


Ame CYLINDER ADDRESS BIT 2, 0190 


P2-39 >-——CADO2= ci tHDER ADDRESS BIT 2, PG tv 


CADD3+ cyLINDER ADORESS BIT 3, 0190 


P2=41 03 CYLINDER ADORESS BIT 3, PG fv 


CADDS* CYLINDER ADDRESS BIT 4, 0200 


2-43 ADA CYLINDER ADDRESS BIT 4, PG fv 


£ADDS*. CYLINDER ADORESS BIT 5, 0200 


CAD! 
P2-38 > CYLINDER ADDRESS BIT 5, PG iv 


DISC CONTROL LOGIC BOARD 
0050 


DMA/DISC STORAGE UNIT CONTROLLER 


WD 2003 


0010 OUTPUT DATA BIT 6 


0050 CYL SELECT Low BYTE 


0010 OUTPUT DATA BIT 7 


0010 OUTPUT DATA BIT 0 


0030 CYL SEL HIGH BYTE 


0030 CONTROLLER RESET 


0020 MASTER RESET 


0030 CYL SEL LOW BYTE 


CYLINDER ADDRESS AND SEEK 


+5V 
R7 CYLINDER 
1K ADDRESS 
(REF) REGISTER 


0006+ 5 CADD6+ 

CYLLO+ § 

0007+ 9 CADO7+ 
8 

OD00+ 5 CADDS+ 

CYLHI- 6 

SRST- 


13 


12 


0060 
DISC CONTROL LOGIC BOARD 


CADDG6+ 
CYLINDER ADORESS BIT 6, 0210 


CADD6~- 
P2-40 > CYLINDER ADORESS BIT 6, PG fv 


CAI 
DOT* CYLINDER ADDRESS BIT 7, 0210 


p2-42 >-——ADO7=_ CYLINDER ADDRESS BIT 7, PG fv 


CADDS* CYLINDER ADORESS BIT 8, 0210 


P2-44 >——CADDB-_ evi THOER ADDRESS BIT 8, PG fy 


P2-36 >——SEEK=_ seeK CYLINDER, PG 1v 


PG iv FIXED DISC INDEX NO’ 92.20 
SCTF- 

PG iv FIXED DISC SECTOR SCTE «2-22 

LD 2003 


DMA/DISC STORAGE UNIT CONTROLLER 


13 


13 


12 


11 


45¥ 
SH COUNTER 
470 

9 (aor) ENABLE 


Q 
6H 
i c T 
a: 
C0_IPLSF- 


610 sPLsF- | 


FIXED DISC SECTOR ADDRESS 


Sh 


FSADDO+ 
FSADD1+ 


FSADO2+ 


FSAD03+ 


FSADDA+ 


IPLSF- 


SPLSF+ 


FIXED DISC SECT ADOR 0, 0100 
FIXED DISC SECT ADOR 1, 0100 


FIXED DISC SECT ADDR 2, 0100 


FIXED DISC SECT ADDR 3, 0100 


FIXED DISC SECT ADOR 4, 0090 


FIXED DISC INDEX PULSE, 0090 


FIXED DISC SECTOR PULSE, 0090 


DISC CONTROL LOGIC BOARD 
0070 


DMA/DISC STORAGE UNIT CONTROLLER 0080 
LD 2003 REMOVABLE DISC SECTOR ADDRESS DISC CONTROL LOGIC BOARD 


(ner) ENABLE 


c 
7F 
5 Ga 1 2 3 4 _IPLSR “_RSADDO+ 
PG iv REMOVABLE oIsc INDEX —WNOR_¢ paso C O z 2 REM DISC SECT ADDR 0, 0100 
Ho RSADDIY_ pew DISC SECT ADDR 1, 0100 
= RSADO2+_ pew DISC SECT ADDR 2, 0100 
+5Y 
7F 
; 220 
PG 4v REMOVABLE pIsc sector —S©1&-__« 2-14 : Sq £ E] CB SPLSRe 
7F 
270 


RSADO3+ peu prsc SECT ADDR 3, 0100 


VAB 
gs, CURABLE os[23 RSADD4+ 


SECTOR 
2s COUNTER 46 12 


SF 
74161 


REM DISC SECT AODOR 4, 0090 


CICLr 
CARRY 
15 


JPLSR-_ REMOVABLE DISC INDEX PULSE, 


0090 


SPLSR_ REMOVABLE DISC SECTOR PULSE, 


0090 


SPLSRt REMOVABLE DISC SECTOR PULSE, 
0090 


Oo 90 9O O Oo OO O 


O 


0100 DISC SELECT DSCSL= 
0070 FIXED DISC SEcT ADDR 4 —FSADD4+ 


0030 DRIVE SELECT pasts 
0070 FIXED oIsc INoEX puLsE LSE 
SPLSF+ 


0070 FIXED DISC SECTOR PULSE 
0080 REM DISC SECT ADDR & RSADD4+ 


0030 DRIVE SELECT DRSEL- 

0080 REMOVABLE DISC secon  —eLSR- 
PULSE 

0080 REMOVABLE DISC INDEX Trusts 
PULSE 

SPLSR+ 


0080 REMOYABLE DISC SECTOR 
PULSE 


LD 2003 
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+5V 
SM FIXED 


470 DISC 
g] (REF) SYNC 


+5¥ 


FIXED DISC 
ALTERNATE 
SECTOR 


SPLSF+ 


5M REMOVABLE 
470 DISC 
oh (REF) SYNC 


IPLSR- 


REM DISC 
ALT SECTOR 


SPLSR+ 


13 


DISC SELECT 


SADD4+ 


SSYNC+ 


SPLS1- 


SPLS2- 


SECTOR ADDRESS BIT 4, 0100, 
0200 


SECTOR SYNC, 0100 


SECTOR PULSE 1, 0120. 0130, 
0140, 0210 


SECTOR PULSE 2, 0110, 0120 


DISC CONTROL LOGIC BOARD 
gogo 


DMA/DISC STORAGE UNIT CONTROLLER ae 
LD 2003 ADDRESS COMPARE AND HEAD SELECTION DISC CONTROL LOGIC BOARD 


SA000+ SECTOR ADORESS BIT 0, 0180 


SADDI+ 
Sanodr SECTOR ADDRESS BIT 1, 0180 
SeDae SECTOR ADDRESS BIT 2, 0190 
SECTOR ADDRESS BIT 3, 0190 
D090 SECTOR ADORESS BIT 4  —SADDA* 
0100 DISC SELECT DSGSts i 
0070 FIXED DISC SECT ADOR 0 —FSADDO+ SADDO# 
0070 FIXED O1S¢ Sect anon 1 —ESAOOL* Disc be aia 
0070 FINED DISC SECT apoR 2 —fSADD2* Aooness 
0070 FIXED oFs¢ SECT ADDR 3 —fSA003¢ oe i Sani Fae 
+ 
0080 REM DISC SECT ADOR O ae shun 
0080 REN O1SC SECT ADUR 2 —ReAHEe 
008 REM DISC SECT ADDR 3 
18 
? 
‘ 6 SHI+ 
mee FOR 4 4 SECTOR MINUS ONE, 
0030 DISC READ OR WRITE 2 7404 asta 
Re eo SSECTOR. 2 SSA0O0- 9 
ECTOR + ss 
aie aaa =EE a: eo | 
i lS RT | de Pee reer 
0010 OUTPUT DATA BIT 2 ooo? 
0003+ aaa 
0010 OUTPUT DATA BIT 3 Ce z 
Dae 
0010 OUTPUT DATA BIT 4 a aa 12 sto 
ee Gas ors, lee 
0090 SECTOR SYNC SSYNt* 
pisc 
SELECT 
HOSL* 10 HDSL~ 
Hl HI iy 10K. 0 P2-34 >————— HEAD SELECT, FG ty 
0010 OUTPUT DATA BIT 6 ames 2 
HOSL+ 
ei __. 
P. OSCSEL- 
Hye 2410 So P2-1 > DISC. SELECT, PG tv 
0030 CONTROLLER RESET SesTs anaes 
OSCSL+ 
| | TER DISC SELECT, o210 
DISC SELECT, 0090, 0100 
FRMT+ 
0010 OUTPUT DATA BIT 7 007+ FORMATTED TRANSFER, 0160, 0170, 
0220 
10H 
. 8 FRAT- FRAT FORMATTED TRANSFER, 0170. 0200 
PRE- -| 
0120 NOT PREAMBLE d n 5 $ aS 


an 61 2 9 470 
4] 7420 2 G 5-2 St SET INTERRUPT, 0030, 0140, a210 
MRTHD? 2 10 ia 


cis 
2.SMHZ2¢ aT: 680pf 


OO40 WRITE MODE 


O10 2.5 MHZ PULSE 


Oo OO O O Oo OO O 


oC Oo O O oO O O 


sue 
0100 SECTOR MINUS ONE : E>: p3-9 >——S!Mil_ sync SECTOR MIMUS ONE, 0250 
SECTOR PULSE SYNCHRONIZING 
SYPLS* SYNCHRONIZE PULSE, 0150, 0220 
0090 SECTOR PULSE 2 SPLS2- P3-44 >——SYPLS=_ svncuponIZE PULSE, 0250 
RIE+ 
0290 ROM BIT 7 ——“ P3-35 oPLCH+ 
mG OPERATE LATCH, 0150, 0220 
0280 OIRECT DATA ——K P3-20 
OPLCH- 
P3-17 > operate LATCH, 0250 
0240 RESET ROUTINE -RROUT-___¢ 3-29 
PG tv CLOCK PHASE 2 LPH __¢py.p22 1 DCPH2Y CLOCK PHASE 2, 0150, 
Pa 0170, 0220 
0 2. SHIZ1 
: — 2.5 MHZ PULSE, 0220 
6 
54 - P3-28 >—2:SMHZI > 5 satz PULSE, 0430 
2.5MIZI+ > 5 WIZ PULSE, 0160 
2.5MHZ2-_ > 5 Miz PULSE, 0220 
9 8 2. 512+ 
fe 2.5 MHZ PULSE, 0100, 0220 
2-5HHZY 215 MHZ PULSE, 0150 
LD 2005 SYNCHRONIZING DISC CONTROL LOGIC BOARD 


DMA/DISC STORAGE UNIT CONTROLLER 0110 


DAA/DISC STORAGE UNIT CONTROLLER 0120 
LD 2003 PREAMBLE CONTROL DISC CONTROL LOGIC BOARD 


C160 ENABLE READ OR Wire | ENEMY 


0120 RESET CRC PERC 2g B___RCRC+ RERC+ | RESET CRC, 0220 
O160 BYTE READY BYTRY+ 
@160 COUNTER CLOCK CNTCK¢ 
SYKC-_ sync BYTE, 0210 
2° PREAMBLE sis 
BYTE PO BYTE, 0130, 0180, 0200 
: Pi- 
P1 BYTE, 0180, 0190, 0200 
FHTOT FORMAT DATA CONTROL, 0170 
0090 SECTOR PULSE 1 SrUSte DATA- 
DATA BYTE, 0170 
PRE-_ NOT PREAMBLE, 0100 
- 3 
0160 SYNC BIT at ; 6 
1 GA O 
0150 READ GATE ol 
RCRC- 


RESET CRC, 0120, 0130, 0170 


0090 SECTOR PULSE 2 lasts 


0130 


0160 


0120 
a160 


ai20 


O 


LAST BYTE 


BYTE REAOY 


RESET CRC 
COUNTER CLOCK 


0 BYTE 


0090 SECTOR PULSE 


LD 2003 


DMA/DISC STORAGE UNIT CONTROLLER 


LSBYT+ 


BYTRY+ 


RCRC- 
CNTCK+ 


SPLS1- 


CLK CET CEP 


DATA BLOCK CONTROL 


LSBYT+. Lact BYTE, 0130 


LOBTE* iasT DATA BYTE, 0140 


LOBTE- LAST DATA BYTE, 0140, 0170 


DISC CONTROL LOGIC BOARD 
0130 


DMA/DISC STORAGE UNIT CONTROLLER 
LD 2003 


0130 LAST DATA BYTE EOBTES 


PSTC- 
0140 DISABLE POSTAMBLE 2 


COUNTER 


YTRY+ 
0160 BYTE READY 8 
0130 LAST DATA BYTE LOSES 
0160 COUNTER CLOCK EAICKS 
SPLS1- 
0090 SECTOR PULSE 
sI- 


0100 SET INTERRUPT 


POSTAMBLE CONTROL 


POSTAMBLE 
ROM 


470 Q2_ {10 |7 


. 
POSTAMBLE 5 
corny ER 2! 


74161 2? 


0140 
DISC CONTROL LOGIC BOARD 


FATOT2~ FORMAT DATA CONTROL, 0170 


CRC-_ eRe BYTE, 0220 


CRCI- cee INPUT CHECK, 0190 


EI 
Las ERASE GAP, 0220 


DPSTC- DISABLE POSTAMBLE COUNTER, 0140 


FORT RESET WRITE MODE, 0220 


RSTRO-_ RESET READ MODE, 0150, 0160 


O110 2.8 MHZ PULSE 


0110 2.5 MHZ PULSE 


Q110 SYNCHRONIZE PULSE 
Q110 OPERATE LATCH 


0240 XEYSEARCHK ROUTINE 
ENABLE 


0040 READ MODE 
0040 WRITE MODE 


0100 FORMATTED TRANSFER 


0280 DIRECT DATA 


0290 ROM BIT 6 


0110 CLOCK PHASE.2 


0140 RESET READ MODE 


LD 2003 


2. SMHZ+ 


2. SMHZ+ 


SYPLS+ 
OPLCH+ 


KSRTER- ¢ p3-19 
ROMD- 
WRTHD+ 


FRMT+ 


DMA/DISC STORAGE UNIT CONTROLLER 


O 
CLK OC 


DCPH2+ 
11 > 10 


READ BYTE CONTROL 


13 012s p2-39 p—__—-ROGT=_ ean GATE. PG 4v 


ROGT+ READ GATE, 0120, 0160, 0210 


P3-25 >———ENRO-_ exABLE READ, 0300, 0340 


DISC CONTROL LOGIC BOARD 
0150 


DMA/DISC STORAGE UNIT CONTROLLER 
LD 2003 


0110 2.5 Miz PULSE zesmizly u 3 2 
L) O 
0220 ENABLE WRITE ENMRTS 2 ‘ E> 
e@ 
0190 READ CLOCK ROCLKS = s 
WO) 
0180 READ GATE Ros : 
0160 READ DATA pene 
0140 RESET READ MODE ESi- 
0220 ENABLE WRITE ENWRT@ 
+59 
7F 
RDDTA. 6 ram 9 8 
PG fv READ DATA arr! . e 
7F 
270 
a 


Oo OO O 


READ BYTE REGISTER 


SYNC BIT 


CNTCK+ 


RZDAT+ 


DISC CONTROL LOGIC BOARD 


BYTRY+ 


* ENABLE READ OR WRITE, 0120, 


200, 0210 


SUNET syuc BIT, 0120 


TTC 
0140 


p3-12>——S21T7 pe ceiven Bit 7, 


73-14 >a pecetvED BIT 6, 


p3-16 Poi recetven Bir 5, 
P3-18)>—_—S* pecetven BIT 4, 


P3-8 es RECEIVED BIT 3, 


p3-10>——wadT2* peceIvED BIT 2, 


p3-6 >——BBITAY cecerven BIT 1, 


pag >——RBITO peceiven BIT 0, 


RZDAT+ 


READ DATA, 0160, 


BYTE READY, 0120, 0130, 0140, 
0170, 0190, 0200 


COUNTER CLOCK, 0120, 0130, 


0x0 
0x0 
0340 
03490 
o¢0 
0340 
0340 


oxo 


0190 


O O 


190 


0160 


0120 


0140 


0120 


0130 


0120 


0100 


0110 


READ CLOCK 


BYTE READY 


FORMAT DATA CONTROL 


RESET CRC 


LAST DATA BYTE 


FORMAT DATA CONTROL 


FORMATTED TRANSFER 


DATA BYTE 


LAST DATA BYTE 


RESET CRC 


FORMATTED TRANSFER 


CLOCK PHASE 2 


RESET ROUTINE 


LD 2003 
DMA/DISC STORAGE UNIT CONTROLLER 


ROCLK- 


BYTRY+ 


FUTDT1- 


RCRC- 1 


LOBTE- 2 


FATOT2- 


FRAT+ 


DATA- 


+5V 


BYTE READY 


O O 


AROCLK- 
93-23 >———_———_ BYTE REACY CLOCK, 0340, 0430 


P3-5 >— ee DATA BYTE READY, 0250, 0420 


DISC CONTROL LOGIC BOARD 
0170 


DMA/DISC STORAGE UNIT CONTROLLER 
LD 2003 


PG {vy DRIVE READY DRROY=_- p2..26 
0050 CYLINDER ADDRESS BIT 0 —CADOOF 
0100 SECTOR ADDRESS BIT 0  —SAD2OF 
PG {vy SEEK COMPLETE SKCHP +p. 
0200 SEEK INCOMPLETE SKINCR+ 
O0S0 CYLINDER ADDRESS BIT 3 ADDU 
0100 SECTOR ADDRESS BIT 1 SADDI+ 
PG fv SEEK COMPLETE 0 SKCHPO= + 59.33 
0260 STATUS ENABLE ASTATEN+ + 5332 
O120 Pi BYTE Pl- 
0120 PO BYTE Po- 

ASTAT+ 


0030 ALTERNATE STATUS REQUEST: 


O 
13 
0 12 
3 4 
O 
13 
C 12 


D BUS BITS 0 AND 2 


DRRDY+ 


SKINCP- 


0180 
DISC CONTROL LOGIC BOARD 


DRADY+ neve READY, 0190 


SKCHP+ 
SEEK COMPLETE, 0040 


pa-47 > aus art 0, 0420 


> pa-41 >———2*_ py aus Bir 1, 0420 


OMSTR- 
D MUX STROBE, 0190, 0200, 
0210 


O MUX SELECT A, 0190, 0200, 
0210 


DAUXE+ MUX SELECT B, 0190, 0200, 


0210 


oO O 


Oo 0 O 


0180 ORIVE READY 
OOSO CYLINDER ADDRESS BIT 2 
0100 SECTOR ADDRESS SIT 2 


PG iv SEEK COMPLETE 1 


0180 0 MUX STROBE 
PG iv MODEL SENSE 


0050 CYLINOER ADDRESS BIT 3 


100 SECTOR AOORESS BIT 3 


PG iv SEEK COMPLETE 2 


0180 0 MUX SELECT A 


0180 D MUX SELECT 8 


PG iv READ CLOCK 


0160 READ DATA 


0120 Pl BYTE 


0160 BYTE READY 


0140 CRC INPUT CHECK 


0030 CONTROLLER RESET 


0030 DISC READ OR WRITE 


UD 2003 


ORRDY+ 
CAD02+ 
SADD2+ 
+5V 
TF 
220 
SKCHP)- C pas 14 
14 
7F 
270 
DMSTR: a 
MODSNS*+ C p2-47 
CAgDI+ 
SADO3¢ 
+5V 
7F 
1 220 
KG? 2.37 
1 
7F 
270 
DMUXA+ i 
DMUXB+ 
+5V 
7F 
220 
A __¢ a6 
7F 
270 
RZDAT+ 
+5V 
SM 
470 
Pl- 14) (REF) 
BYTRY+ 
+5V 
5M 
470 
CRCI- 2 
SRST+ 
ORM 


TAA/DISC STORAGE UNIT CONTROLLER 


4 


10 


SKCMP 1+ 
+5 
2" = P3-45 >———22* aus BIT 2, 0420 
ae =e ne 
C36 
0.01 
SKCMP2+ = 
ROCLK*. READ CLOCK, 0160 
2 of ROCLK> READ CLOCK, 0170, 0200 
+5V 
5H 
470 
10) (REF) 
i 
O 
| enag PRESET 
L 9 ic 


11 


ERCER* cac ERROR, 0200 


2 
‘ ) Fae > 1__RERST= BST-_ RESET ERROR STATUS, 0200,0210 


DISC CONTROL LOGIC BOARD 
0190 


D BUS BITS 2 AND 3 


DMA/DISC STORAGE UNIT CONTROLLER 0200 


LD 2003 D BUS BITS 4 AND 5 DISC CONTROL LOGIC BOARD 
0190 CRC ERROR CRCER* 
QOSO CYLINDER ANDRESS BIT 4 CADDA+ 
cosa SECTOR ADoRESS BIT 4  —SADDA* 
+5V 
7F 
cHP3 vad SKCHP3 
SKCHP3- : 
PG (v SEEK COMPLETE 3 SKOPS ve -g fe s P3-19 >" sus BIT 4, 0420 
7F 
270 ise 
P3-31 >——-—O5*_ n aus BIT 5, 0420 
0380 0D MUX STROBE ONSTR- 3 
0200 PO BYTE ERROR POERt 
0050 CYLINDER ADDRESS BIT 5 £ADDS* 
0100 HEAD SELECT Hose 
45V 
7F 
zo 
PG fv SEEK INCOMPLETE —SKINCP _¢ p2-18 7 fe 10 SKINCRS SKINCP* srEK INCOMPLETE, 0180 
7F 
270 
0180 0 MUX SELECT A DHUXAY 
DMUXB+ 
0180 OD MUX SELECT B BY 
ro 
fo} 
Pl- 14 (REF) 
0120 Pi aYTE ws 
P1 BYTE ERROR, 0210 
cure 1 : 
0460 KEYCOMPARE EQUAL OEGY 93.37 No PIER-_ 1 BYTE ERROR, 0220 
0220 ERABLE WRITE ENTS Rog 
45y 
ri 
po- 15 J (REF) POER+ po BYTE ERROR, 0200 
0120 PO BYTE 
0190 READ CLOCK ae 
0160 BYTE READY POER= pO BYTE ERROR, 0220 
0100 FORMATTED TRANSFER FRAT as é6 6 
0160 ENABLE READ OR WRITE 9 —ENRY SI 7408 
0190 RESET ERROR STATUS RERST- 


Oo OO O 


0120 


0150 


0190 |! 


0160 


0240 


O CO O 


Pl BYTE ERROR 
CYLINDER ADDRESS BIT 6 
DISC SELECT 


D MUX STROBE 
INITIALIZATION ERROR 
CYLINDER ADDRESS BIT 7 


CYLINDER ADORESS BIT 8 


D MUX SELECT A 
D MUX SELECT B 


SYNC BYTE 


READ GATE 


SECTOR PULSE 1 


EMABLE READ OR WRITE 


RESET ROUTINE 


KEYSEARCH ROUTINE ENAB 
READ MODE 

KEYSEARCH RESULT MODE 
WRITE MODE 


STOP DMA ROUTINE 
SET INTERRUPT 


INPUT DEVICE STATUS 


CONTROLLER RESET 


LD 2003 
DMA/DISC STORAGE UNIT CONTROLLER 


PIER+ 
CADD6+ 


OSCSL+ 


ONSTR- 
INITER+ 
CADD7+ 


CADDS+ 


DMUXA+ 
OMUXB+ 


SYNC- 


SPLS1- 


ENR+ 


RROUT- © ~ 
—_——X< P3-29 


KSRTEN- 
“eo P3-19 


KRLTMD- 
WRTMD- 


SPOMA- 
SI- 
ISTAT- 


SRST- 


D BUS BITS 6 AND 7 AND INTERRUPT 


0 OO O 


P3-33 ee D BUS BIT 6, 0420 


2 12 
O ow 1 


D 07+ 
SYHC- 13 = 7400 P3-27 > D BUS BIT 7, 0420 


+5Y 


5M 
470 


INITIALIZE CHECK 


INITER+ 
INITIALIZATION ERROR, 0210 


INITER- 
INITIALIZATION ERROR, 0220 


a «(V8 +59 


Ri 
‘é SPIT. 
P1-B49>——————._ DMA TERMINATION INTERRUPT, 
PG iv 


DISC CONTROL LOGIC BOARD 
0210 


DMA/DISC STORAGE UNIT CONTROLLER 0220 
LD 2003 WRITE DATA DISC CONTROL LOGIC BOARD 


0110 2.5 MHZ PULSE 


O430 SERIAL DATA OUT WRITE SIGHAL, 0220 


0110 2.5 MHZ PULSE 


0120 RESET. CRC 


0240 «CRC BYTE 
0100 FORMATTED TRANSFER 


PG iv MASTER RESET 


0200 PO BYTE ERROR FOER 


INITER- oa 
0210 INITIALIZATION ERROR P2-32 >a WRITE GATE, PG iv 


0200 Pl BYTE ERROR PIER= 
0140 ERASE GAP ERAS~ waTOT- 
p2-8 >——MRUOT=_ write DATA, PG iv 
WRSTG+ 
0220 WRITE SIGNAL 


ENABLE WRITE SYNCHRONIZING 


OPLCHt 9 
0110 OPERATE LATCH 
0040 WRITE MODE WATHDY 10 =: Lay 8 ENWRT+ 

YPLS+ P3-3 >. ENABLE WRITE, 0300, 0420, 
0110 SYNCHRONIZE PULSE SYPLS 11 430 : 


EXWRT* ENABLE WRITE, 0160, 0200 
pepH2+ ENWRT= 
0110 CLOCK PHASE 2 ENABLE WRITE, 0160 
0110 2.5 MHZ PULSE 2.SHHZ2- 
0140 RESET MRITE MODE PART- 


oC Oo O O Oo Oo O 


o 0 O O oO O 


PRIORITY IN FROM ASS OF REXT PRINS __ep asa 


LOWER NUMBERED JACK (PROT-) 


SELECT IN FROM AS2 OF NEXT SEL __opy-552 
LOWER NUMBERED JACK (SELO-) 


P1-A55>——-"—_ prioRITy OUT TO B54 OF NEXT 
HIGHER NUMBERED JACK {PRIN-) 


P1-a52>-——SELO. erect our TO B52 OF NEXT 


HIGHER NUMBERED JACK (SELI-) 


+5 VOLTS —————¢P 1-1 

+5 VOLTS —————~<P1-B2 

45 VOLTS —————<P 1-864 

+5 VOLTS ——————<P 1 -B65 eee So eee, 


C16 C17 C18 c19 20 c22 23 24 25 c26 “1 c27 c28 c29 30 i 
0.01 2P2-13 


P2-17 > 


31 C32 ¢33 C34 C37 c38 c39 co ca c42 C43 C4 CAS Ch6 


GROUND ————< P1-Al 
GROUND ———X P1-A2 
GROUND ———————<P1-A64 


GROUND ———————<P1-A55 


J—> 73-38 > 
> P3-40 >-—_— 


a 


LD 2003 POWER DISTRIBUTION DISC CO 
DMA/DISC STORAGE UNIT CONTROLLER De eee ee 


DAA/DISC STORAGE UNIT CONTROLLER 
LW 2003 


0250 ROM ADORESS BIT s FADO 


STATEN= 


0260 STATUS ENABLE | 


0040 ENABLE OMA 


0030 START DMA 


0240 RESET ROUTINE 
0040 KEYSEARCH MODE 


0240 OMA ROUTINE 


0260 HALT 


PG iv CLOCK PHASE 2 


PG iv MASTER RESET HRST-_¢p)_p4a 
0020 RESET microprocessor —PSTMP__¢ps 15 
0260 HALT HALTS 


0240 .CLOCK PHASE 2 


O O 


ROUTINE SELECT AND RESET 


4 
R7 
8E 6 9 - 1K 
5} 7400 a A 
+5¥ 
RO 
470 
12 
SLADS 
- HD 
1 


O O 


7 
HT 
a HALT+ 10 


0240 
DMA LOGIC MICROPROCESSOR BOARD 


8 
10 Oo See ENABLE SECOND ROH PAGE, 0260, 
0270, 0280, 0290 


13 2 
| She FENAB~ _ ENABLE FIRST ROM PAGE, 0260, 


0270, 0280, 0290 


DHARUTS ona ROUTINE, 0240, 0340 


11 ROUTEN+ 


ROUTINE ENABLE, 0250 


p3-1 >——LESTL+. test one 


KSRTT = xeySEARCH ROUTINE ENABLE, 
0260, 0270 
KSATENY  ceYSEARCH ROUTINE ENABLE,0440. 
0450 : 
P3-19 >—PSRTEN-_ REYSEARCH ROUTINE EXABLE,0150, 
02 
KSRTEN  yeySEARCH ROUTINE ENABLE, 
0280, 0290, 0400 
BCP He CLOCK PHASE 2, 0240, 0310, 
0320, 0340, 0360, 0450 
BCPH2* clock PHASE 2, 0250, 0260, 
0300, 0330, 0350, 0370 
CTLRST- 


CONTROLLER RESET, 0300, 0400, 
0410, 0440 


P3-29 >——PROUT-_ reset ROUTINE, 0030, 0110, 
0170, 0210 


RESET ROUTINE, 0240, 0260, 
0350 


RROUT- 


O O 


OPLCH- 10 | 


0110 OPERATE LATCH ——— 3-174 6p 8 10 
OMASTES 3} 7400 2 100 8 PAUSE. 
0330 DMA STROBE : - 9] 7408 
ROST- 
0300 REQUEST ona ACPH2+ 


0240 CLOCK PHASE 2 


0290 ROM AIT 0 le FADO ROM ADDRESS BIT 0, 0260, 0270, 
0280, 0290 
02590 ROM BIT } ue RADDI* ROM ADDRESS BIT 1, 0260, 0270, 
hz panne» 0280+ 0290 
S290 ROCA 2 Be ROK ADORESS BIT 2, 0260, 0270, 
0290 ROM BIT 3 panpge 9280» 0290 
ROUTEN® ROM ADDRESS BIT 3, 0260, 0270, 
0240 ROUTINE ENABLE 0280, 0290 : 
0040 KEYSEARCH MODE Sy pi-46 
KRL ini 


0040 KEYSEARCH RESULT MODE = P3-15< 
0260 PRESENT ADORESS EQUALS 


END ADORESS 


0460 BEST KEY i 
ROUTEN-_ ROUTINE ENABLE, 0260, 0270, 


0260 PRESENT ADORESS EQUALS 
END ADDRESS 12 0250 
13 
BIEST+ 12 
0260 BRANCH TEST 10E 
R30- 13 | 7400 
0260 ROM BIT 30 ——————— 


R27+ 
R28- 1+ 
R29-1+ 


0260 ROM AIT 27 
0260 ROM BIT 28 
0260 RON BIT 29 


SYNM1- 


= 
0110 SYNC SECTOR MINUS ONE —SyPiss P3-9 


Suis ee 3. 
0110 SYNCHRONIZE PULSE DOROY- P3-44 


0170 SATA AYTE READY ee p35 
0260 STATUS ENABLE STATENS 


0260 ROM BIT 30 


0260 RANCH TEST 


0260 ROM BIT 27 
0260 ROM BIT 28 
0260 ROM BIT 29 


O 7 
Cc 


0290 ROM BIT 4 ube a BESET Sete PADS om ADDRESS BIT 4, 0260, 0270, 
zi a seen 
290 EO PIT'S 51° proce 98 TAPES ROM ADORESS BIT 5, 0240 
: COUNTER 12 
ROUTEN+ 1, nee 
BRANCH- 9 
[15 

LD 2003 PROGRAM COUNTER DMA LOGIC MICROPROCESSOR BOARD 


DMA/DISC STORAGE UNIT CONTROLLER 0250 


DMA/DISC STORAGE UNIT CONTROLLER 0260 


LD 2003 PROGRAM ROM (SHEET 1 OF 4) DMA LOGIC MICROPROCESSOR BOARD 
0240 ENABLE FIRST ROH PAGE = —CENABE 15 ROWEY— pean KEY, 0410, 0420 
PAGE 
827 
0250 ROM ADORESS BIT 0 RADDO+ 10 3K =. ROH BIT 27, 0250, 0380, 0390 
RADDI+ N 75620 Aza+ 
250 ROM ADORESS BIT 1 ROM BIT 28, 0380 
0250 ROM ADDRESS BIT 2 peunzs 12) \ appress F29+ pow BIT 29, 0380 
R30: 
0280 ROM ADDRESS BIT 3 Bape B *. ROH BIT 30, 0380 
0250 ROM ADDRESS GIT 4 BADD AS is F31*_ pow BIT 31, 0380 
sata: ROKEY*. pead KEY, 0400, 0410, 0440 
0250 ROUTINE ENABLE 
BYEST*. paANCH TEST, 0250 
0240 ENABLE SECOND ROM PAGE —SENABO ue 0 p3-42 >——tALT* sor usen 
1 HALT+ 
SECOND > HALT, 0240 
PAGE R28-14 
0250 ROM ADDRESS BIT 0 PADOGS 10 M3 ROM BIT 28, 0250, 0390 
RAODI+ n 145610 
0250 ROM ADDRESS BIT 1 4 R29-14 
1} . . 
hea ainsi paDn2+ d3)| aeons ‘ ROM BIT 29, 0250, 0390 
0250 ROM ADORESS BIT 3 BADOS* iB 6 
RADDA+ 14 
0250 ROM ADORESS BIT 4 ? aia 
BLOCK 
{As8)+ PRESENT ADDRESS EQUALS END 
ADORESS, 0250 
ATT= 15 (A"B) pReSENT ADDRESS EQUALS END 
0240 KEYSEARCH ROUTINE ENABLE ADDRESS, 0250 
R30- 
ROM BIT 30, 0250 
0250 ROH ADDRESS BIT 0 BAnHOS 1). ais R30-1+ 
EO RADDI+ 1 ROM BIT 30, 0250, 0390 
0250 ROM ADORESS BIT 2 nannies 12) \. appress A31=1* pou BIT 31, 0390 
0250 ROM ADORESS BIT 3 RADDIE B 
0250 ROM ADDRESS BIT 4 BANDAS 14} 
P3-32 >——SIATEN* crarus ERABLE, 0160 
0390 ARITHMETIC UNIT COMPARE ICON? ?" STATEN+ 
STATUS ENABLE, 0250 
0240 CLOCK PHASE 2 nebHee 
0030 DEVICE STATUS DisT+ e348 STATENS status ENABLE, 0240 
RROUT- 


0240 RESET ROUTINE 


Oo OO O O Oo oO O 


0250 ROUTINE ENABLE ROUTEN= 


0240 ENABLE FIRST ROM PAGE © —EENAB- 


0250 ROM ADORESS BIT 0 RAnn0+ 
0250 ROM ADORESS BIT 1 RADOLS 
0250 ROM ADDRESS BIT 2 PADD2¢ 
0250 ROM ADORESS BIT 3 RAIS 
0250 ROM ADORESS BIT 4 RADDA® 


0240 ENABLE SECOND RON PAGE —SENAB- 


0250 ROM ADORESS BIT 0 PADDO+ 
0250 ROM ADDRESS BIT 1 EAQOLY 
0250 ROM ADDRESS BIT 2 PADDZ« 
0250 ROM ADORESS BIT 3 RADII 
0250 ROM ADORESS BIT 4 RADDA® 
0240 KEYSEARCH ROUTINE ENABLE —ORTI- 
0250 ROM ADDRESS BIT 0 RADDO+ 
0250 ROM ADORESS BIT 1 RADO1+ 
0250 ROM ADDRESS BIT 2 RADO2+ 
0250 ROM-ADORESS BIT 3 PADD 

Dn4 + 


0250 ROM ADORESS BIT 4 


LD 2003 
DMA/DISC STORAGE UNIT CONTROLLER 


15) enag 
FIRST 
PAGE 
x 

10 1M5610 

nN 

12] \ anoress 

13 

14 

ita 
SECOND 
PAGE 
4M 

10/") _-IMS620 

ll 

12] }.aporess 

13 


“~aAaweuneco 


0 
1 
2 
3 
4 
5 
6 
7 


RSTBFLAG- 11, 10 
INcB- 1 2 
LDDMAIN= 3g 4 
ROSTW-_ 5, 6 
1 2 
13 12 


PROGRAM ROM (SHEET 2 OF 4) 


MRTKEY? unite KEY IN FIFO, 0400, 
0410, 0440 


SPEN-_ ccRATCH PAD ENABLE, 0380, 


0390, 0420, 0430 


BLED eeAD LOW BYTE OF OA REG, 
0330, 0340 


RUBY READ HIGH BYTE OF DA R€G.0340 


RSTBFL*. eset REST FLAG, 0400 
INCB+ 
cBY WCREMENT B, 0370 
LOOMAINE 


LOAD OMA INPUT, 0340 


RQSTW+ 
REQUEST WRITE, 0300 


GRAY creaR FLASS, 0450 


DMA LOGIC MICROPROCESSOR BOARD 
0270 


DMA/DISC STORAGE UNIT CONTROLLER 


LD 2003 


0240 


0250 
0250 
0250 
0250 
0250 


0250 
0250 
0250 
0250 
0250 


0240 


0250 
0250 
0250 
0250 
0250 


ENABLE FIRST ROM PAGE 


ROM ADDRESS BIT 0 
ROM ADDRESS BIT 1 
ROM ADDRESS BIT 2 
ROM ADORESS BIT 9 
ROM ADORESS BIT 4 


ENABLE SECOND ROM 


ROM ADDRESS BIT O 
ROM AODRESS BIT 1 
ROM ADDRESS BIT 2 
ROM ADORESS BIT 3 
ROM ADORESS BIT 4 


KEYSEARCH ROUTINE ENABLE 


ROM ADDRESS BIT O 
ROM ADDRESS BIT 1 
ROM ADDRESS BIT 2 
ROM ADORESS BIT 3 
ROM ADORESS BIT 4 


PAGE 


FENAB- 


SENAB- 


RADDO+ 
RAODI+ 
RADDZ+ 
RADOG+ 
RADDA+ 


KSRTEN- 


ENAB 


FIRST 
PAGE 


3¢ 
145610 


ADDRESS 


SECOND 


ADDRESS 


1S ERAB 
KEYSEARCH 
PAGE 
. 3E 
10 145610 


pe 
12 
13 
14 


ADORESS 


o 
1 
2 
3 
4 
5 
6 
7 


LD- 


3__WRTSP- 


oo 
= 
o 5 
7 
o 
: 


1_LBHB- 


_~ oO we wWwne © 


6 ZEROB- 


~~ nan we wre oo 


1_LBHB- 


PROGRAM ROM (SHEET 3 OF 4) 


Lp- 13 12 


TBEST- 9 


DRDT- 


LALB- 


LAHB- 


ll 


3B 
O 74504 


10 


0280 


DMA LOGIC MICROPROCESSOR BOARD 


UALB- 


LBLB- 


LBHB- 


LD+ 


pa-20 >a 


ORDT+ 


RQSTR+ 


LAHB+ 


WRISP+ 


TBEST+ 


ZEROB- 


LOAD A REG LOW BYTE, 0420 
LOAD B REG LOW BYTE, 0370, 
0420 


LOAD 8 REG HIGH BYTE, 0370 
LOAD MEMORY ADORESS, 0310, 


0320 


DIRECT DATA, 0110, 0150 
DIRECT CATA, 0310, 0320, 0420 


REQUEST WRITE, 0300 


LOAO A REG LOW BYTE, 0360 


LOAD A REG HIGH BYTE, 0360 


WRITE IN SCRATCH PAD, 0380 


TEST FOR BEST KEY, 0400 


SET B REGISTER TO ZERO, 0290 


O 


az40 


0250 
0250 
0250 
0250 
0250 


0240 


0250 
0250 
0250 
0250 
0250 


0240 


0250 
0250 
0250 
0250 
0250 


0250 


ENABLE FIRST ROM PAGE 


ROM ADDRESS BIT 0 
RON ADDRESS BIT 1 


ROM ADDRESS BIT 2 
ROM ADDRESS BIT 3 
ROM ADORESS BIT 4 


EUBLE SECOND ROM PAGE 


ROM ADDRESS BIT O 
ROM ADORESS BIT 1 
ROM ADDRESS BIT 2 
ROM ADDRESS BIT 3 
ROM ADDRESS BIT 4 


KEYSEARCH ROUTINE ENABLE 


ROM ADORESS BIT 0 
ROM ADORESS BIT 1 
ROM ADDRESS BIT 2 
ROM ADDRESS -BIT 3 
ROM ADORESS BIT 4 


SET B REGISTER TO ZERO 


ROUTINE ENABLE 


LD 2003 
DMA/DISC STORAGE UNIT CONTROLLER 


RADDO+ 
RADOI+ 
RADO2+ 
RADO3+ 
RADO4+ 


SERAB- 


KSRTEN- 


10 
11 
12 
13 
14 


“MO wWewuNnNeoeo 


0 
1 
2 
3 
4 
5 
6 
7 


PROGRAM ROM (SHEET 4 OF 4) 


2 


O O 


Rie 


RS+ 


O 


ROM BIT 0, 0250, 0310, 0380, 0390 
ROM BIT 1, 0250, 0310, 0380, 0390 
ROM BIT 2, 0250, 0310, 0340, 0390 
ROM BIT 3, 0250, 0310, 0380, 0390 
ROM BIT 4, 0250, 0310 
ROM BIT S, 0250, 0310 


P3-22>—___*5t ROM BIT 6, 0150 


| Ré+ 


—— nnn ROM BIT 6, 0310 


ZEROB- 


SET B REGISTER TO ZERO, 0370 


2 3P-35 —_—_RZE*_ ow art 7, o110 


DMA LOGIC MICROPROCESSOR BOARD 
0250 


DMA/DISC STORAGE UNIT CONTROLLER 0300 
LD 2003 REQUEST DMA CYCLE DHA LOGIC MICROPROCESSOR BOARD 


PG iv MEMORY BUSY AHSSY* py -A57 13 198 So 12 


DHASF* tua STROBE, 0230, 0340 


OMASF- 
: OMA STROBE, 0300, 0310 


PG (v MASTER RESET RST-__¢ py .544 


gst 1 
0280 REQUEST WRITE RQSTRe r 

7408 
0150 ENABLE READ ENRD- 3-25 2 


BCPH2+ 


ROST- pequest, 0250 


0240 CLOCK PHASE 2 


P1-A44>——TAR oan REQUEST, PG tv 


ENWRT+ 11 10 Ey 


R3 
470 VY 
0220 EXABLE WRITE —— P3-3 O P1-AS6>———CAH aa vate, Po iv 


vay 


ROSTW+ 


0270 REQUEST WRITE =e. P1-823>———P=AO*_ rea MEMORY, FG fv 
0330 OMA STROBE DEASTB= 
0240 CONTROLLER RESET oe 
HOIN* EMORY DATA IN, 0340 
DMASF- 


NOTES: 
[}> cur etch FoR p/n 900860. 


— 
Ci 


[> JUMPER FOR P/H 900860. 


Oo Oo O O Oo OO O 


0300 


0280 
0420 
0290 
0420 
0290 
0420 
0290 
0420 


0290 


0280 


0240 


0420 
0290 
420 
0290 
420 
0290 


0420 


OMA STROBE 


DIRECT DATA 
OA BUS BIT O 
ROM BIT 0 
OA BUS BIT } 
ROM BIT 1 
OA BUS BIT 2 
ROM BIT 2 
OA BUS BIT 3 


ROM BIT 3 


LOAD MEMORY ADORESS 


CLOCK PHASE 2 


DA BUS BIT 4 
ROM BIT 4 
OA BUS BIT S 
ROM BIT S 
DA BUS BIT 6 
ROM BIT 6 


DA BUS BIT 7 


LD 2003 
DMA/DISC STORAGE UNIT CONTROLLER 


OMASF- 


ORDT+ 


DA3+ 


BCPH2- 


12 


3A 11 
13] 7408 


MEMORY 
ADORESS 
BUS GATES 


10 


1B 8 
Tf 8 


13 


1B 11 
mE; 


~ 
°o 


ALLL LL Lc eeeeeree 


MEMORY ADDRESS REGISTER (SHEET 1 OF 2) 


O O 


DMASH+ 


P1-Bs1}>—_—*OA-_y nee BIT 0, 


P1-B53>——NOlAm. wy peg BIT 1, 


P1-B55)>——S7A-_ eG BIT 2, 


NO3A- 
P1-A50>——*74—_ 1 peg BIT 3, 


P1-as3>—_—Hoaan_ N REG BIT 4, 


P1-A54>——NO5A-_ i peg err s, 


P1-A15>——WOA—_ Ree BIT 6, 


P1-Ag HOA REG BIT 7, 


OMA STROBE, 0320 


PG fv 


PG fv 


PG iv 


PG iv 


PG iv 


PG iv 


PG iv 


DMA LOGIC MICROPROCESSOR BOARD 


0310 


DMA/DISC STORAGE UNIT CONTROLLER 
LD 2003 


0310 DMA STROBE DMASHY 


0240 CLOCK PHASE 2 BCPH2- 
0280 LOAD NEMORY ADORESS Le 
0490 DA BUS BIT 8 DAR+ 
0430 DA BUS BIT 9 DAS+ 
0430 DA BUS BIT 10 DALO+ 
0430 OA BUS BIT 11 DAlte 
0430 DA BUS BIT 12 DAI2¢ 
0430 OA BUS BIT 13 DAII+ 
0430 DA BUS BIT 14 DALAS 
0430 DA BUS BIT 15 DALS* 
BCPH2- 


0240 CLOCK PHASE 2 
0280 LOAD MEMORY ADORESS 
0280 DIRECT DATA 


MEMORY ADDRESS REGISTER (SHEET 2 OF 2) 


MEMORY 


13 ADORESS 
90 8 BUS GATES 
ers, 4 
124 


ADDRESS 13 


1 
ES: 


20 "wich = 2 1N 11 
BYTE m33 YP 
REGISTER 30 


ue, 
E10 Ell 
uM 
V 


NOTES: 
[> JUMPER FOR P/N 900840. 


[=> CuT ETCH FOR P/N 900860. 


O O O 


0320 
DMA LOGIC MICROPROCESSOR BOARD 


P1-B14>——OOAn_ M REG DATA BIT O, PG fv 


P1-A11>——O4A— REG DATA BIT 1, PG tv 
mo2A- 
PL-A12>——_O2A~_ eG OATA BIT 2, PE fy 


P1-813>——"O24—. REG DATA BIT 3, PG fy 


P1-87 "A REG DATA BIT 4, PG tv 
HOSA- 

P1-818>——54—__ y REG DATA BIT 5, PG tv 
WwsA- 

P1-p9 >——1O8A-_ pee DATA BIT 6, PG ty 


P1-847>———PO7A_ eG DATA BIT 7, PG fy 


P1-57>—a OWA MEPORY ADDRESS BIT 15, 
iv 


oO oO 


Oo OO O 


0240 CLOCK PHASE 2 


0300 DMA STROBE 


0270 READ LOW BYTE OF DA REG 
0420 DA BUS SIT O 


0420 OA BUS BIT 1 
0420 DA BUS SIT 2 
0420 OA BUS BIT 3 
0430 ‘DA BUS BIT & 
0430 DA AUS 81T 9° 
0430 DA BUS BIT 10 


0430 DA BUS BIT 1) 


0420 DA SUS SIT 4 
0420 DA BUS BIT § 
0420 DA BUS BIT 6 
0420 DA BUS BIT 7 
0430 DA BUS BIT 12 
0430 OA BUS BIT 13 


0430 DA BUS BIT 14 


0430 DA BUS BIT 15 


LD 2003 


DMA/DISC STORAGE UNIT CONTROLLER 


RLBD- 


DALI+ 


DAd+ 
DAS+ 
DAG+ 
OA7+ 
DA12+ 
OAL 
DA14+ 


DALS+ 


DMA STROBE AND DA BUS BYTE SELECT CIRCUITS 


OMA STROBE, 0250 


DHA STROBE, 0300, 0350 


P1-A45>——$—2AS—_ ois SELECTED, PG 4v 


FDAQ+ 


FDAL+ 


FDA3+ 


FDA4+ 


FDAS+ 


FDA7+ 


SELECTED DA BUS BIT 0, O30 


SELECTED DA BUS SIT 1, 0340 


SELECTED CA BUS BIT 2, 0340 


SELECTED DA BUS SIT 3, 0340 


SELECTED DA BUS SIT 4, 0340 


SELECTED DA BUS BIT 5, 0340 


SELECTED DA SUS BIT 6, 0340 


SELECTED DA BUS BIT 7, 0340 


DMA LOGIC MICROPROCESSOR BOARD 


0330 


DMA/DISC STORAGE UNIT CONTROLLER 0340 


WD 2003 F BUS AND MEMORY WRITE CIRCUITS DMA LOGIC MICROPROCESSOR BOARD 
0300 MEMORY DATA IN MOINS 1 ; 
0300 DMA STROBE DEASES 2 
FOr F AUS BIT 0, 0400, 0410, 0460 
FO- 
F BUS BIT 0, 045 
0150 ENABLE READ MO. _- p3.25. 1 108 His 0 
F BUS BIT 1, 0400, 0410, 0460 
anes Fi- Ff aus BIT 1, 0450 
————— P3- + 
0170 BYTE READY CLOCK P3-23 Foe BUS BIT 2, 0400, 0410, 0460 
0240 CLOCK PHASE 2 BCPH2~ Fe- & pus BIT 2, 0450 
Fa+ 
LODMAIN¢ F BUS BIT 3, 0400, 0410, 0460 
0270 LOAD DAA INPUT ra: 
F BUS BIT 3, 0460 
0330 SELECTED DA BUS BIT 0 | —fUAR* 
FDAI+ P1-834 >, MEMORY DATA BIT O, PG tv 
0330 SELECTED DA BUS BIT 1 
HD0O+ 
MEMOR’ 
0330 SELECTED oA aus BIT 2 —LOA2* MORY DATA. BIT 03 '0980 
P1-A35>——"WOL’.tvory DATA BIT 1, PG 4 
0320 SELECTED DA BUS BIT 3) Pans Ray 
+ 
MEMORY DATA BIT 1, 0350 
0160 RECEIVED BIT 0 RaNTOe p34 
Mo02+ 
P1-243 1002" eevory DATA BIT 2, 
0160 RECEIVED BIT 1 ROUT _ 53.5 = 2, PG ty 
+ 
MEMORY DATA BIT 2, 
0160 RECEIVED BIT 2 RBUT2+ __¢ 63-10 ee 
P1-828>———"203*_ evry DATA BIT 3, 
0160 RECEIVED BIT 3 RBIT+ __¢ P3-8 de BGMty 
H003+ 
HEMORY DATA BIT 3, 0350 
ALBD- 9 
0270 REAO LOW BYTE OF DA REG —————) P1-A34 >—————. HEMORY GROUND 
a -A33—————_— 
a <0 ——— 1-033 MEMORY GROUHD 
0270 READ HIGH BYTE OF DA REG 
0330 SELECTED DA aus eit 4 OM oo 
FDAS+ P1-A36>————— MEMORY DATA BIT 4, PG 1v 
0330 SELECTED DA BUS BIT 5 er 
+ 
Fhe KEKORY DATA BIT 4, 0350 
0330 SELECTED DA BUS BIT 6 ; 
rage . | «| P1-830>——HO05* emoRy DATA BIT 5, PG 4v 
0330 SELECTED DA BUS BIT 7 20 au e 
REGISTER MDOS+ 
RBITAt aE 6 KEMORY DATA BIT 5, 0350 
0160 RECEIVED GIT 4 aE 3-18 74175 e 6 nas 
natise in, ne. | I ged P1-B40>——S*"_uemory DATA BIT 6, PC 4v 
0160 RECEIVED BIT S ae 23-16 = on 
niitée ’ HEMORY DATA BIT 6, 0350 
0160 RECEIVED BIT 6 SK I-14 CO IF TT Pa 
A arr | ee P1-B27>——OO7* ewory DATA BIT 7, PG ty 
0160 RECEIVED BIT 7 ABt 93.12 Q 
moO7e MEMORY DATA BIT 7, 0350 
= His F BUS BIT 4, 0400, 0410, 0460 
0240 DMA ROUTINE DShRUT® i“ - ‘ Hit. F pus BIT 4, 0450 
0040 KEYSEARCH MODE a a8 a1 5410) FS*_ F Bus BIT 5, O00, 0410, 0460 
wives: FS-_ F gus BIT §, 0450 
. FG+ 
0040 KEYSEARCH RESULT Mone © -—REETHOY __¢ pny cB 108, 8 [>> cur ror p/n 900860. cg Ste UE Be Ay OHIO OE 
— F BUS BIT 6, 0450 
[> JUMPER FOR P/N 900860. Fit F wus BIT 7, 0400, 0410, 0460 
F?- 


F BUS BIT 7, 0450 


o O O Oo O O 


0330 


ouo 


0340 


0340 


o3x40 


0240 


0330 


oo 


ao 


ao 


oxo 


0240 


O 


CLOCK PHASE 2 


ROUTINE EXABLE 


DMA STROBE 


MEMORY DATA BIT 0 
MEMORY DATA BIT 1 
MEMORY DATA BIT 2 


MEMORY DATA BIT 3 


RESET ROUTINE 


OMA STROBE 
MEMORY DATA BIT 4 
MEMORY DATA BIT S 


MEMORY DATA BIT 6 


MEMORY DATA BIT 7 


RESET ROUTINE 


LD 2003 
DMA/DISC STORAGE UNIT CONTROLLER 


QO O 


BCPH2+ 5 


1 3? 
ROUTEN- & } 74802 


DMASTR- 


Moa2+ 


RROUT- 
DMASTB- 


MDOS+ 


MD07+ 


G BUS 
REGISTER 


G BUS 
REGISTER 


G REGISTER 


BCPH2R- 


Gi+ 


G3+ 


G5+ 


65+ 


G7+ 


ROUTINE CLOCK PHASE TWO, 
0380,, 0400 


G REG BIT 0, 0420, 0430, 


G REG BIT 1, 0420, 0430, 


G REG BIT 2, 0420, 0430, 


G REG BIT 3, 0420, 0430, 


G REG BIT 4, 0420, 0430, 


G REG BIT S, 0420, 0430, 


G REG BIT 6, 0420, 0430, 


G REG BIT 7, 0420, 0430, 


0440 


0440 


0440 


0440 


0440 


0440 


0440 


DMA LOGIC MICROPROCESSOR BOARD 


0350 


DMA/DISC STORAGE UNIT CONTROLLER 
LD 2003 


0420 


0420 


0420 
0240 


0280 


0420 


0420 


0420 


0430 


0430 


0430 


0430 


0280 


0240 


0430 


0430 


0430 


0430 


OA BUS BIT 0 


DA BUS BIT 1 


DA BUS BIT 2 


DA BUS BIT 3 


CLOCK PHASE 2 


LOAD A REG LOW BYTE 


DA BUS BIT 4 


DA BUS BIT 5 


DA BUS BIT 6 


DA BUS BIT 7 


DA BUS BIT 8 


OA BUS BIT 9 


DA BUS BIT 10 


DA BUS BIT 11 


LOAD A REG HIGH BYTE 


CLOCK PHASE 2 
DA BUS BIT 12 
DA BUS BIT 13 


DA BUS BIT 14 


DA BUS BIT 15 


O 


ae © 
5K ON 
BCPH2- 2 J 7400 


A BUS REGISTER 


OAO+ 


DAS+ A BUS 
20 REGISTER 
7K 


74175 
DAG+ 


DA}+ 


DAS+ A BUS 
2D REGISTER 


DAIO+ 


OA1+ 


LAHB+ 1 
=) 


——— 


DA)2+ 4 


DA13+ 


an 


A BUS 
2D REGISTER 


DA14+ 12 


DA15+ 13 


Oo O O 


0360 
DMA LOGIC MICROPROCESSOR BOARD 


A BUS BIT 0, 0380 
A BUS BIT 1, 0380 


A BUS BIT 2, 0380 


AS* i Bus BIT 3, 0380 


AS*. A BUS BIT 4, 0380 


A BUS BIT 5, 0380 


A BUS BIT 6, 0380 


AT* y pus ait 7, 0380 


A BUS BIT 8, 0390 


A BUS BIT 9, 0390 


AlO* A BUS BIT 10, 0390 


AlL+ A BUS BIT 11, 0390 


Al2*_ A BUS BIT 12, 0390 


Al3*_ 4 BUS BIT 13, 0390 


AIMS 4 Bus BIT 14, 0390 


AISt. 9 pus’ art 15, 0390 


O 


Oo 0 O 


0270 INCREMENT B INCB® 

0240 CLOCK PHASE 2 Bere 

0420 OA BUS BIT O DADS 
pale 


0420 DA BUS BIT 1 
0420 DA BUS BIT 2 DA2e 


0420 DA BUS BIT 3 mi 
0290 SET B REGISTER To zERo —ZEROB: 
0280 LOAD B REG LOW BYTE EBLE. 
0420 DA BUS BIT 4 pate 
0420 DA BUS BIT § “ 
0420 OA BUS BIT 6 ate 
0420 DA BUS BIT 7 ee 
+ 
0430 DA BUS BIT 8 “ 
0430 DA BUS BIT 9 ase 
0430 DA BUS BIT 10 Dlg 
0430 DA BUS BIT 11 uy 
0280 Loan 8 REG Hien avre = —LEHB 
0430 DA BUS BIT 12 DAl2+ 
0430 DA BUS BIT 13 Dist 
0490 DA BUS BIT 14 DAIe 
DAIS+ 


0430 DA BUS BIT 15 


LD 2003 
DMA/DISC STORAGE UNIT CONTROLLER 


O 


i 
Pas CET CEP 1“ 
CLR 


CLK CET CEP 


( 
~ 
_ 
~ 


o 


| 
= 
o 


[35 


B BUS REGISTER 


a 
A Qa 
Pale mus gs 
ioe a el 
| $4 ri 
im eer 
aaa 
ge ob 
Cl 
A 14 
= B 13 
|] 12 
i ri 
ca 


B BUS BIT 0, 0380 
8 BUS BIT 1, 0380 
B BUS BIT 2, 0380 


Bi+_ gs aus BIT 3, 0380 


B BUS BIT 4, 0380 
8 BUS BIT 5, 0380 
8 BUS BIT 6, 0380 
8 BUS BIT 7, 0380 


B BUS BIT 8, 0390 
8 BUS BIT 9, 0390 
B BUS BIT 10, 0390 


B1l+ 5 pus AIT 11, 0390 


812+ 
813+ 
Blde 
815+ 


B BUS BIT 12, 0390 
B BUS BIT 13, 0290 
8 BUS BIT 14, 0390 
B BUS BIT 15, 0390 


DMA LOGIC MICROPROCESSOR BOARD 
0370 


DMA/DISC STORAGE UNIT CONTROLLER 
LD 2003 


0280 


03s0 


0260 
0260 
0260 
0260 
0260 
0360 
0360 
0360 
0360 
0370 
0370 
0370 
0370 


0270 
0290 
0290 
0290 
0290 


0260 
0260 
0260 
0260 
0260 
0360 
0360 
0360 
0360 
0370 
0370 
0370 
0370 


WRITE IN SCRATCH PAD 


ROUTINE CLOCK PHASE 2 


ROM BIT 27 
ROM BIT 28 
ROM BIT 29 
ROM RIT 30 
ROM BIT 31 
A BUS BIT O 
A BUS BIT 1 
A BUS BIT 2 
A BUS BIT 3 
B BUS BIT 0 
B BUS BIT 1 
B BUS BIT 2 
B BUS BIT 3 


SCRATCH PAD ENABLE 
ROM RIT 0 
ROM BIT 1 
ROM BIT 2 
ROM BIT 3 


ROM BIT 27 
ROM BIT 28 
ROM BIT 29 
ROM BIT 30 
ROM BIT 31 
A BUS BIT 4 
A BUS BIT S 
A BUS BIT 6 
A BUS BIT 7 
B BUS BIT 4 
B BUS BIT § 
B BUS BIT 6 
B BUS BIT 7 


WRTSP+ 


BCPH2R- 


ARITHMETIC LOGIC UNIT AND SCRATCH PAD MEMORY (SHEET 1 OF 2) 


0380 
DMA LOGIC MICROPROCESSOR BOARD 


ESPW FNAB SCRATCH PAD WRITE. 0390 
SP00+ 
Y 
SCRATCH SCRATCH PAD BIT 0, 0420 
PAD 
RAK 
10P 
745189 
Srols SCRATCH PAD BIT 1, 0420 
SPO2+ 


SCRATCH PAD BIT 2, 0420 


SCRATCH PAD BIT 3, 0420 


Pose 
SCRATCH PAD BIT 4, 0420 


SPO5* SCRATCH PAD BIT 5, 0420 


> 
ast SCRATCH PAD BIT 6, 0420 


SPOT+ SCRATCH PAD BIT 7, 0420 


AUCOMP+ 
ARITHMETIC UNIT COMPARE, 0390 


C 
RYOUT* CARRY OUT, 0290 


oO OO O 


0380 


0380 
0380 


az60 
0260 
0260 
0260 
0260 
0360 
0360 
0360 
0360 
0370 
0370 
0370 
0370 


0270 
a290 
az90 
0290 
0250 
a260 
0260 
0260 
o260 
o260 
0360 
0360 
0360 
0360 
0370 
0370 
0370 
0370 


EMAR SCRATCH PAD WRITE 


ARITHMETIC UNIT COMPARE 
CARAY OUT 


ROM BIT 27 
ROM BIT 28 
ROM BIT 29 
ROM BIT 30 
ROM BIT 31 
A BUS BIT 4 
A BUS BIT 9 
A BUS BIT 10 
A BUS BIT 12 
B BUS BIT @ 
8 BUS BIT 9 
B BUS BIT 10 
B BUS BIT 11 


SCRATCH PAD ENABLE 
ROM BUS BIT O 
ROM BUS BIT 1 
ROH BUS BIT 2 
ROM BUS BIT 3 
ROM BUS BIT 27 
ROM BUS BIT 28 
ROM BUS BIT 29 
ROM BUS BIT 30 
ROM BUS @IT 31 
A BUS BIT 12 

A BUS BIT 13 

A BUS BIT 14 

A BUS BIT 15 

B BUS BIT 12 

B BUS BIT 13 

B BUS BIT 14 

B BUS BIT 15 


LD 2003 
DMA/DISC STORAGE UNIT CONTROLLER 


SPEN- 
RO+ 
Ri+ 
R2+ 
R3+ 
R27+ 
R28-1+ 
R29-1+ 
R30-1+ 
R31-1+ 
Al2+ 
Al3+ 
Alé+ 
AlS+ 
Bl2+ 
B13+ 
Bl4+ 
B15+ 


e 
C7 
Ls 13 512 5 
hl ee 2 at a 
D O me? 
1IN 
748189 
- 9 
Realliiz u 


—_a ee ee ee) 

{358 5 

SCRATCH 

PAD 

RAM 

11P 
0 p2 748189 ya} 
ae | 
5 : 


ARITHMETIC LOGIC UNIT AND SCRATCH PAD HEMORY (SHEET 2 OF 2) 


SP08+ 


SPO9+ 


SP10+ 


SP11+ 


SP12+ 


SP13+ 


SP14+ 


SP15+ 


SCRATCH PAD BIY 8, 0430 


SCRATCH PAD BIT 9, 0430 


SCRATCH PAD BIT 10, 0430 


SCRATCH PAD BIT 11, 0430 


SCRATCH PAD BIT 12, 0430 


SCRATCH PAD BIT 13, 0430 


SCRATCH PAD BIT 14, 0430 


SCRATCH PAD BIT 15, 0430 


ARITHETIC UNIT COMPARE, 0260 


DMA LOGIC MICROPROCESSOR BOARD 


0390 


DMA/DISC STORAGE UNIT CONTROLLER 
LD 2003 


0470 
0270 
0260 


0340 


0340 


0340 


0340 


0280 
0380 


0270 


0470 
0270 
o260 


oxo 
0340 
ouo 


0340 


0240 


0240 


-12 VOLTS 
WRITE KEY IN FIFO 
READ KEY 


F BUS BIT 0 
F BUS BIT 1 
F BUS BIT 2 


F BUS BIT 3 


TEST FOR BEST KEY 
ROUTINE CLOCK PHASE 2 


RESET BEST FLAG 


-12 VOLTS 
WRITE KEY IN FIFO 
READ KEY 


F BUS BIT 4 
F BUS BIT S 
F BUS BIT 6 


F BUS BIT 7 


KEYSEARCH ROUTINE ENABLE 


CONTROLLER RESET 


O 


WRTKEY+ 
ROKEY+ 


Fit 


TBEST+ 


BCPH2R- 
RSTBFL+ 


WRIKEY+ 
ROKEY+ 


Far 


FS+ 


KSRTEN- 


CTLRST- 


O 


KBO REGISTER 


x80 
MUX 
40 
7418157 


xBO 
4A HUX 

ac 
74LS157 


93 


CLR 
O 
CTLRST-. 


0400 


DMA LOGIC MICROPROCESSOR BOARD 


BOM1+ 


KBOM2+ 


KBOMI+ 


BFLAG* BEST FLAG SELECT, 0410 


KBOM + 


ONS+ 


KROME + 


KBOM7 + 


KaC BIT 0, 0410 


KBO BIT 1, 0410 


KBO BIT 2, 0410 


KBO BIT 3, 0410 


» X80 BIT 4, 0410 


KBO BIT S, 0410 


KBO BIT 6, 0410 


kB0 BIT 7, 0410 


0400 
0400 


0400 
0400 
0400 
0470 


0270 
0260 


0400 
auo 


ano 
0340 
axa 


0240 


0240 


0260 


BEST FLAG SELECT 
KBO BIT 0 


kao BIT 1 
kBO BIT 2 
ke0 BIT 3 
712 VOLTS 


WRITE KEY IN FIFO 
READ KEY 


BEST FLAG SELECT 
F BUS BIT G 
F BUS BIT 1 
F BUS BIT 2 
F BUS BIT 3 


CONTROLLER RESET 


READ KEY 


BEST FLAG SELECT 
KBO BIT 4 


KBO BIT 5 
KBO BIT 6 
ka BIT 7 
-12 YOLTS 


WRITE KEY IN FIFO 
READ KEY 


BEST FLAG SELECT 
F BUS AIT 4 
F BUS BIT § 
F Bus BIT 6 
F BUS BIT 7 


CONTROLLER RESET 


READ KEY 


LD 2003 
DAA/DISC STORAGE UNIT CONTROLLER 


ROKEY. 


KB1 REGISTER AND KB MUX 


MUX 
7D 
74.8157 


xB BIT 0, 0420 


KBO1* xn BIT 1, 0420 
KBO2+ 


kA BIT 2, 0420 


XB03+_ in ait 3, 0420 


- KB BIT 4, 0420 


KB BIT S, 0420 


B06 KB BIT 6, 0420 


XB07+_ cn ptt 7, 0420 


DMA LOGIC MICROPROCESSOR BOARD 
0410 


DMA/DISC STORAGE UNIT CONTROLLER 


LD 2003 
0180 D BUS SIT O ae __~ p3-47 
0350 G REG BIT O sP00F 
0380 SCRATCH PAD BIT 0 —2ro 
0410 Ka BIT 0 
0180 0 BUS AIT 1 a £P3-41 ¢ 
0350 G REG BIT 1 oa 
0380 SCRATCH PAD BIT 1 —SeUtt 
0410 XB BIT 1 
LALB. 
0280 LOAD A REG LOW oiie 
0280 
DRDT+ 
0280 OIRECT DATA 
02+ 
0190 0 BUS BIT 2 a IS 
0350 GREG BIT 2 spout 
0380 SCRATCH PAD BIT 2 —sooee 
0410 KB BIT 2 
0190 0D BUS BIT 3 en! P43 
0350 REG BIT 3 oe 
0380 SCRATCH PAD BIT 3 eens” 
0410 Ka BIT 3 
0220 ENABLE WRITE 
0170 DATA BYTE READY 
0200 D BUS BIT 4 + 
0350 G REG BIT 4 spoae 
0380 SCRATCH PAD BIT 4 ~<Sr0et 
0410 KB BIT 4 
0200 0 BUS BIT § et pat 
0350 G REG BIT 5 or 
0380 SCRATCH PaD BIT 5 —SrOSt 
o410 1G BIT S 
0260 READ KEY ROKESS 
0270 SCRATCH PAD ENABLE SE 
D6+ 
0210 0D BUS BIT 6 ~~ 3.33 
0350 G REG BIT 6 P06 
0380 SCRATCH PAD BIT 6 KBO6+ 
0410 KB BIT 6 
a7 
0210 D BUS BIT 7 =—— P27 
0350 G REG BIT 7 sare 
0380 SCRATCH PAD BIT 7 —Seut 
0410 XB BIT 7 


— J 

: 12 2 
LOAD 8 REG LOW BYTE—tato= +d 
MOT USED Q 


*) 


w 
O 


SPEN. 4 0 


DA BUS LOW ORDER BYTE 


Y 


(ey 


a 


0420 


DMA LOGIC MICROPROCESSOR BOARD 


OAl+ 


DA2+ 


0A3+ 


DAA+ 


DAS+ 


DA7+ 


DA BUS BIT 0, 0310, 
0330, 0360, 0370, 0430, 
0460 


DA BUS BIT 1, 0310, 
0330, 0360, 0370, 0430, 
0468 


DA BUS BIT 2, 0310, 
0330, 0360, 0370, 0430, 
0460 


DA BUS BIT 3, 0310, 
0330, 0360,0370, 0430, 
0460 


DA BUS BIT 4, 0310, 
0330, 0360, 0370, 0430, 
0460 


DA BUS BIT §, 0310, 
0330, 0360, 0370, 0430, 
0460 


DA BUS BIT 6, 0310, 
0330, 0360, 0370, 0430, 
o4s0 


DA BUS BIT 7, 0310, 
0330, 0360, 0370, 0430, 
0460 


O 


Oo CO O 


: 15 
0170 BYTE READY CLOCK BROCE K- + 93-23 2} sito 
SER IN 
2 
0420 DA BUS RIT 7 ee A ntsc 
DAS+ 3 WRITE 
0420 0A BUS BIT 6 4 B atte 
0420 DA BUS BIT 5 ks c 
DA4+ 5 D 
0420 DA BUS BIT 4 =A saad 
. 
0420 DA BUS BIT 3 DA E P3-30 >" septaL DATA OUT, 0220 
DAZ+ 1], 
0420 DA BUS BIT 2 
12 
DAI+ é 
6420 DA BUS BIT 1 
DAO+ 14 H 


0420 DA BUS BIT O 
0110 2.5 MHZ PULSE —2SMHTIY 9328 


0220 EHABLE WRITE —EMMRTY p33 
0270 SCRATCH PAD ENABLE SPEN= 
0390 SCRATCH PAD BIT 8 shase 
sP09+ DAS DA BUS BIT 8, 0320, 0330 
0390 SCRATCH PAD BIT 9 DA BUS BIT 8, 0320, 0330, 
0390 SCRATCH PAD BIT 10 SP10+ 
DAg+ 


DA BUS BIT 9, 0320, 0330, 


0390 SCRATCH PAD BIT 11 0360, 0370 


0350 & REG BIT 0 


8 
> 
[ ; : 
~ a |[~ 


Gl+ DA10+ 
DA BUS BIT 10, 0320, 0330 
0350 G REG BIT 1 0360,0370 °° 
0350 & REG BIT 2 et 
G3+ DA1I+ 
DA BUS BIT 11, 0320, 0330 
0350 GREG BIT] 0360, 0370 . . ’ 
0390 SCRATCH PAD BIT 12 see 
DA12+ 
0390 SCRATCH PAD BIT 13 peu DA BUS BIT 12, 0320, 0330, 
, 
0350 SCRATCH PAD BIT 14 SP14+ 
0390 SCRATCH PAD BIT 15 SP15+ DAIS+ OA BUS BIT 13, 0320, 0330, 
0360, 0370 
0350 & REG BIT 4 a 
0350 & REG BITS S5+ DAIS* by BUS BIT 14, 0320, 0330, 
7 0360, 0370 
0350 G REG BIT 6 
G7+ OA15+ 
0350 G REG BIT 7 DA BUS BIT 15, 0320, 0330, 
0360, 0370 
LD 2003 DA BUS HIGH ORDER BYTE AND DISC SERIAL WRITE DMA LOGIC MICROPROCESSOR BOARD 


DMA/DISC STORAGE UNIT CONTROLLER 0430 


DMA/DISC STORAGE UNIT CONTROLLER 


LD 2003 
0470-12 VOLTS 2 
+ 
0270 WRITE KEY IN FIFO se 
+ 
0260 READ KEY 
0240 KEYSEARCH ROUTINE ENABLE—SSETEN* 
0350 G REG BIT 0 aad 
Git 
0350 G REG BIT 1 
0350 G REG BIT 2 = 
0350 G REG BIT 3 §3* 
T- 
0240 CONTROLLER RESET STLES 
0470-12 YOUTS 
0270 WRITE KEY IN FIFO MOTEEY® 
0260 READ KEY Rosey 
0240 KEYSEARCH ROUTINE ENABLE SSHTENE 
0350 6 REG BIT 4 ae 
GS+ 
0350 G REG BIT 5 
0350 6 REG BIT 6 Sr 
0350 6 REG BIT 7 se 
0240 CONTROLLER RESET eras: 


Oo oO 


KC REGISTER 


lv 
11 


13 _ Kor o> 


14 


KCHO+ 3 


4 


2 
5 13 __KNC4+ 11 O'2 
n 
14 ye 13 12 
4A 6A 
mausis7 2° 74.504 70 
Kae 3 
mn 10 
O 
10 K7+ 13 12 
O 


0440 


DMA LOGIC MICROPROCESSOR BOARD 


KCH1- 


KCM2- 


KNC4+ 


KHCS+ 


KMC6+ 


KMC7+ 


KC BIT 0, 0450 


KC BIT 1, 0450 


KC BIT 2, 0450 


KC BIT 3, 0450 


KC BIT 4, 0450 


KC BIT 5, 0450 


KC BIT 6, 0450 


KC BIT 7, 0450 


223; 


fff: 


0340 
030 
0340 


0x0 


0340 
0340 
0x40 
0340 


0270 


0270 


0240 


F Bus SIT 0 
F BUS BIT 1 
F BUS AIT 2 


F BUS SIT 3 


F BUS BIT 4 
F BUS BIT 5 
F BUS BIT 6 
F BUS BIT 7 


CLOCK PHASE 2 


KEY COMPARE 


CLEAR FLAGS 


CLOCK PHASE 2 


KEYSEARCH ROUTINE EXABLE ——@@ —£—MH———___——— 


LD 2003 
DMA/DISC STORAGE UNIT CONTROLLER 


Kow- 
Ko 
KOs 
kor- 
kon- 10 
KOU. 12 
Ko. 13 
Kou. 15] a4 
+5¥ 2 7 2 
e COMPARATOR 
(REF) nt 
i _ Py 
Fo- “3 
Fl- 1 
F2- “4 
F3- 1 
Fa. 
FS- 
F6.. 
F?- 


KSCLK- 


a lg 
2 ie 
G IR 


CLRFL+ pee 


UKSRTEN# 


ae Ce. aE 
BCPH2- io} 7400 oo = \ 
‘ 7408 j 


KSCLR- 


KD/KC QUT OF 
BOUNDS 


KD/KC COMPARE 


ROCIB* KD/KC WITHIN BOUNDS, 0460 


BSCUK. KEYSEARCH CLOCK, 0460 


ESCLR-  SEYSEARCH CLEAR, 0460 


DMA LOGIC MICROPROCESSOR BOARD 
0450 


DMA/DISC STORAGE UNIT CONTROLLER 


0460 
LD 2003 KD/KB COMPARE DMA LOGIC MICROPROCESSOR BOARD 


0450 XD/KC WITHIN BOUNDS EOCIBE 


0420 DA BUS BIT 4 Bus 

0420 DA BUS BIT 5 DAS+ 

0420 DA BUS BIT 6 DAY 

0420 DA BUS BIT 7 DA7+ 

0420 DA BUS BIT O bso — 10 

0420. ‘DA BUS BIT 1 DAIS 

0420 DA BUS BIT 2 BAZ 13 — 

0420 DA BUS, BIT 3 DAS». MS sare COMPARATOR 
se COHPARATOR 


6H 

ACB ACB KD/KB 
7485 WITHIN 

BOUNDS 


KD/KB OUT OF 


0340 «fF BUS BIT 0 
0340 F BUS BIT 1 
0340 =F BUS BIT 2 
0340 fF BUS BIT 3 


0340 F BUS BIT 4 
0340 ~F BUS BIT § 
0340 F BUS BIT 6 
030 F BUS BIT 7 


0450 KEYSEARCH CLOCK 


0450 KEYSEARCH CLEAR 


P3-37 CRED key COMPARE EQUAL, 0200 


QO 0 O | 0 QA O 


PRIORITY IN FROM ASS of NEXT C&EN: ____cpyasy 


LOWER NUMBERED JACK (PROT-) 
SELI- 


SELECT IN FROM AS2 OF NEXT —————P 1-852 
LOWER NUMBERED JACK (SELO-) 


P1-ASS}—-OT eerontTy OUT TO BSA OF NEXT 
HIGHER NUMBERED JACK (PRIN-) 

P1-AS2>——S=HO—_ steer our 10 B52 OF NEXT 
HIGHER NUMBERED JACK (SELI-} 


=16.75 VOLTS —_— NK P1-A8 -12 VOLTS, 0400, 0410, 0440 


+5 VOLTS 
+5 VOLTS 
+5 VOLTS 


45 VOLTS 


GROUND 
GROUND 
GROUND 


GROUND 


LD 2003 POWER DISTRIBUTION DMA LOGIC MICROPROCESSOR BOARD 
0470 


DMA/DISC. STORAGE UNIT CONTROLLER 


